The book deals with linear integral equations, that is, equations involving an unknown function which appears under an integral sign. Such equations occur widely in diverse areas of applied mathematics and physics. They offer a powerful technique for solving a variety of practical problems. One obvious reason for using the integral equation rather than differential equations is that all of the conditions specifying the initial value problems or boundary value problems for a differential equation can often be condensed into a single integral equation. In the case of partial differential equations, the dimension of the problem is reduced in this process so that, for example, a boundary value problem for a partial differential equation in two independent variables transform into an integral equation involving an unknown function of only one variable. This reduction of what may represent a complicated mathematical model of a physical situation into a single equation is itself a significant step, but there are other advantages to be gained by replacing differentiation with integration. Some of these advantages arise because integration is a smooth process, a feature which has significant implications when approximate solutions are sought. Whether one is looking for an exact solution to a given problem or having to settle for an approximation to it, an integral equation formulation can often provide a useful way forward. For this reason integral equations have attracted attention for most of the last century and their theory is well-developed.
While I was a graduate student at the Imperial College's mathematics department during 1966-1969, I was fascinated with the integral equations course given by Professor Rosenblatt. His deep knowledge about the subject impressed me and gave me a love for integral equations. One of the aims of the course given by Professor Rosenblatt was to bring together students from pure mathematics and applied mathematics, often regarded by the students as totally unconnected. This book contains some theoretical development for the pure mathematician but these theories are illustrated by practical examples so that an applied mathematician can easily understand and appreciate the book.
This book is meant for the senior undergraduate and the first year postgraduate student. I assume that the reader is familiar with classical real analysis, basic linear algebra and the rudiments of ordinary differential equation theory. In addition, some acquaintance with functional analysis and Hilbert spaces is necessary, roughly at the level of a first year course in the subject, although I have found that a limited familiarity with these topics is easily considered as a bi-product of using them in the setting of integral equations. Because of the scope of the text and emphasis on practical issues, I hope that the book will prove useful to those working in application areas who find that they need to know about integral equations.
I felt for many years that integral equations should be treated in the fashion of this book and I derived much benefit from reading many integral equation books available in the literature. Others influence in some cases by acting more in spirit, making me aware of the sort of results we might seek, papers by many prominent authors. Most of the material in the book has been known for many years, although not necessarily in the form in which I have presented it, but the later chapters do contain some results I believe to be new.
Digital computers have greatly changed the philosophy of mathematics as applied to engineering. Many applied problems that cannot be solved explicitly by analytical methods can be easily solved by digital computers. However, in this book I have attempted the classical analytical procedure. There is too often a gap between the approaches of a pure and an applied mathematician to the same problem, to the extent that they may have little in common. I consider this book a middle road where I develop, the general structures associated with problems which arise in applications and also pay attention to the recovery of information of practical interest. I did not avoid substantial matters of calculations where these are necessary to adapt the general methods to cope with classes of integral equations which arise in the applications. I try to avoid the rigorous analysis from the pure mathematical view point, and I hope that the pure mathematician will also be satisfied with the dealing of the applied problems.
The book contains eight chapters, each being divided into several sections. In this text, we were mainly concerned with linear integral equations, mostly of secondkind. Chapter 1 introduces the classifications of integral equations and necessary techniques to convert differential equations to integral equations or vice versa. For many years the subject of functional equations has held a prominent place in the attention of mathematicians. In more recent years this attention has been directed to a particular kind of functional equation, an integral equation, wherein the unknown function occurs under the integral sign. The study of this kind of equation is sometimes referred to as the inversion of a definite integral.
In the present book I have tried to present in readable and systematic manner the general theory of linear integral equations with some of its applications. The applications given are to differential equations, calculus of variations, and some problems which lead to differential equations with boundary conditions. The applications of mathematical physics herein given are to Neumann's problem and certain vibration problems which lead to differential equations with boundary conditions. An attempt has been made to present the subject matter in such a way as to make the book suitable as a text on this subject in universities.
The aim of the book is to present a clear and well-organized treatment of the concept behind the development of mathematics and solution techniques. The text material of this book is presented in a highly readable, mathematically solid format. Many practical problems are illustrated displaying a wide variety of solution techniques.
There are more than 100 solved problems in this book and special attention is paid to the derivation of most of the results in detail, in order to reduce possible frustrations to those who are still acquiring the requisite skills. The book contains approximately 150 exercises. Many of these involve extension of the topics presented in the text. Hints are given in many of these exercises and answers to some selected exercises are provided in Appendix C. The prerequisites to understand the material contained in this book are advanced calculus, vector analysis and techniques of solving elementary differential equations. Any senior undergraduate student who has spent three years in university, will be able to follow the material contained in this book. At the end of most of the chapters there are many exercises of practical interest demanding varying levels of effort.
While it has been a joy to write this book over a number of years, the fruits of this labor will hopefully be in learning of the enjoyment and benefits realized by the reader. Thus the author welcomes any suggestions for the improvement of the text.
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